Prorenin receptor blockade inhibits development of glomerulosclerosis in diabetic angiotensin II type 1a receptor-deficient mice.
Blockade of the renin-angiotensin system slows the progression of diabetic nephropathy but fails to abolish the development of end-stage nephropathy of diabetes. The prorenin-to-active renin ratio significantly increases in diabetes, and prorenin binding to its receptor in diabetic animal kidney induces the nephropathy without its conventional proteolytic activation, suggesting that angiotensin II (AngII) may not be the decisive factor causing the nephropathy. For identification of an AngII-independent mechanism, diabetes was induced in wild-type mice and AngII type 1a receptor gene-deficient mice by streptozotocin treatment, and their development and progression of diabetic nephropathy were assessed. In addition, prolonged inhibition of angiotensin-converting enzyme and prolonged prorenin receptor blockade were compared for their efficacy in preventing the nephropathy that occurred in diabetic AngII type 1a receptor gene-deficient mice. Only the prorenin receptor blockade with a short peptide of prorenin practically abolished the increased mitogen-activated protein kinase (MAPK) activation and nephropathy despite unaltered increase in AngII in diabetic kidney. These results indicate that the MAPK activation signal leads to the diabetic nephropathy but not other renin-angiotensin system-activated mechanisms in the glomeruli. It is not only AngII but also intraglomerular activation of MAPK by the receptor-associated prorenin that plays a pivotal role in diabetic nephropathy.